The present investigation is carried out to study the correlation and path analysis in twenty five medium duration (120-125 days) varieties of rice (Oryza sativa L.). Character association of the yield attributing traits reveled significant positive association of grain yield per hectare with plant height, 1000 seed weight and panicle length. Hence selection in these traits can improve yield. In the present study high genetic coefficient of variation coupled with high heritability and high genetic advance was observed for number of seed/ panicle, hence there is scope for improvement of the trait through simple selection. Path coefficient analysis revealed that 1000 seed weight recorded maximum positive direct effect on yield followed by panicle length. Among these characters, 1000 seed weight and panicle length possessed both positive association and high direct effects. Hence selection for these characters could bring improvement in yield and yield components.
Introduction
Rice (Oryza sativa L) is one of the pivotal staple cereal crops feeding more than half of the world's population. In view of the growing population the basic objective of all the plant breeders would be towards yield improvement. It has been estimated that the world will have to produce 60 per cent more rice by 2030 than what it produced in 1995. Therefore increased production of rice plays a very important role in food security and poverty alleviation. Theoretically, rice still has great yield potential to be tapped and there are many ways to raise yield, such as building of irrigation works improvement of soil conditions, cultural techniques and breeding of high yielding varieties
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Keywords: Correlation; Path analysis; Heritability; Rice; Yield Development of high yielding varieties requires information on association of characters contributing to yield in addition to their direct and indirect effects towards yield. This kind of analysis could help the breeder to design his selection strategies to improve grain yield. In this context the present investigation was carried out with the objective of studying the character association and path effects of yield components on grain yield in rice varieties of medium duration for their yield improvement. Earlier this work was reported by many researchers in various yield attributing characters like days to maturity [1, 2, 3] , plant height [4, 5, 6] , productive tiller/plant, panicle Length [7, 8] and 1000 seed weight [6, 9, 10] .
In the present investigation, 26 rice varieties of medium duration obtained from the rice research stations of Maruteru, Bapatla, Nellore, Khammam, Jagityal, Warangal, Nandyal and Rajendranagar of Acharya N.G. Ranga Agricultural University, Hyderabad were evaluated. Research stations form where the varieties were developed are furnished in Table 1 .The seeds were sown during kharif '2013 at Regional Agricultural Research Station, Nandyal in a randomized block design with three replications. Further 20-30 days old seedling of each variety was transplanted in a 15 m2 plot at a spacing of 15 X 20 cm. All recommended packages of practices were followed along with nursery plant protection measures to raise a healthy crop. Observations were recorded on
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Received Date: April 21, 2018 Accepted Date: September 11, 2018 Published Date: September 13, 2018 different parameters like days to 50% flowering, plant height number of effective tillers per plant, panicle length, number of seeds per panicle, 1000 seed weight (g) and grain yield per ha and the data was subjected to statistical analysis, as per the procedures outlined for correlation coefficient [11] and path analysis [12] using software like Indostat Ver 8.5.
Effective selection depends on identifying key characters and knowledge on the magnitude and direction of association between yield and its attributing characters aid in effective selections and yield improvement. The analysis of variance for grain yield and yield attributing characters is presented in Table 2 . A perusal of these results reveled the presence of significant differences among the genotypes studied indicating the effectiveness of selection for improvement of these traits. The data recorded on estimates of variability and genetic parameters for yield and yield attributing characters presented in Table 3 . An analysis of these results revealed wide range of variability for grain yield/ ha followed by effective tillers /plant. The phenotypic coefficient of variation (PCV) was observed to be higher than the genotypic coefficient of variation (GCV) for all traits studied in the present investigation, indicating the influence of environment. The extent of environmental influence (Environmental Coefficient of Variation: ECV) is explained by the amount of the difference between GCV and PCV and it ranged from 0.11 (Days to 50% flowering) to 1.93 (Effective tillers/ plant) in the present study. Further high phenotypic and genotypic coefficient of variation was observed for number of seeds per panicle (>20%).Therefore the characters, effective tiller per plant, 1000 seed weight and grain yield recorded moderate (10-20%) estimates of genotypic and phenotypic estimates of variation. Low (<10%) estimates of GCV and PCV were however observed for days to 50 per cent flowering, plant height and panicle length. High heritability ( >0.60) was recorded for days to 50% flowering, plant height, number of effective tillers per plant, panicle length, number of seeds per panicle, 1000 seed weight and grain yield. The findings are in accordance with the results [13] who reported moderate PCV and GCV for productive tillers per plant and high heritability with moderate genetic advance with respect to days to maturity. The results on genetic advance as percent mean revealed high estimates (>20%) for number of seeds per panicle and 1000 seed weight. The findings are in agreement with the reports [14] who recorded higher PCV, GCV with high heritability and high genetic advance with respect to filled grains per panicle. However moderate estimates (10-20%) were recorded for plant height and productive tillers per plant with moderate heritability and high genetic advance [15] and with high GCV and PCV coupled with high heritability and genetic advance with effective tillers per plant and grain yield [16] while low estimates (<10%) were recorded for days to 50 per cent flowering and panicle length with low PCV and GCV coupled with high heritability and moderate genetic advance [13] .
High heritability coupled with high genetic advance as percent mean was recorded for number of filled grains per panicle and 1000 seed weight in the present study indicating that these characters are governed by additive gene action and therefore simple selection would be effective for improvement of these characters. These findings are in agreement with the reports of moderate PCV and GCV coupled with high heritability and genetic advance with respect to 1000 seed weight [14, 17] . High heritability with moderate genetic advance as percent mean was recorded for plant height, effective tillers per plant and grain yield indicating that heritability for these triats was due to both additive and non additive gene effects and hence simple selection may not be effective for improvement of these characters. The results are in agreement with the reports for plant height [14] and for effective tillers per plant and grain yield [16] . Further the characters namely days to 50% flowering and panicle length had recorded high heritability coupled with low genetic advance as percent mean indicating the predominant role of non additive gene effects such as epispastics and dominance. Similar results were reported earlier [8, 18] who reported that information on genetic variation along with heritability and genetic advance estimates would give better idea about the efficacy of selection. In the present study high GCV and PCV coupled with high heritability and high genetic advance as percent mean was observed for number of seeds per panicle indicating the preponderance of additive gene action and a scope for improvement of the trait through simple selection. These results are in conformity with reports [10] .
Phenotypic and genotypic correlation between yield and yield components are presented in Table 4 . The results revealed that higher estimates of genotypic coefficients, compared to phenotypic coefficients for most of the characters studied indicating the masking modifying effects of environments and similar results were reported [8] . Further effective tillers per plant had recorded negative and significant correlation with panicle length probably due to competition for a common possibility such as nutrient supply indicating the need for balanced selection while effecting improvement for these traits. These findings are in conformity with the reports [2, 19] who recorded positive and significant correlation with respect to filled grains per panicle and plant height whereas days to 50 per cent flowering had recorded positive and significant correlation with plant height, 1000 seed weight and panicle length [20] . Further 1000 seed weight, panicle length and plant height had also recorded positive and significant correlation with grain yield indicating an increase in yield with an increase in these characters. Therefore, priority should be given to these traits, while making selection for yield improvement. These findings are in agreement with the reports [6] which recorded positive and significant correlation with respect to filled grains per panicle and 1000 seed weight. Path co-efficient analysis provides an efficient means of finding out the direct and indirect causes of association and presents a critical examination of the specific forces acting to produce a given correlation and also measures the relative importance of each casual factor, hence the study of direct and indirect effects of yield components on grain yield was undertaken in the present investigation and the results obtained are presented in Table 5 .
Among all the characters 1000 seed weight had the maximum positive effect on grain yield followed by panicle length [4] . 
Conclusion
Studies on correlation and path analysis in medium duration rice varieties showed that some of the characters could not produce significant correlation with single plant yield which might be due to high negative direct effects. Critical analysis of results obtained from character association and path analysis indicated that days to 50% flowering recorded positive and significant correlation with plant height, 1000 seed weight and panicle length. 1000 seed weight had maximum positive effect on grain yield followed by panicle length. Hence selection for the traits with high heritability coupled with high genetic advance like days to 50% flowering, plant height, number of effective tiller per plant, panicle length, number of filled grains per panicle, 1000 seed weight and yield could bring improvement in yield and yield components of medium duration rice varieties.
Mahanandi Agriculture College, Acharya N.G.Ranga Agriculture University, Andhra Pradesh for his immense suggestions and guidance in carrying out the work.
